INTRODUCTION
The generation of substantial yields of H' ions in a laser excited I & gas has been reported by Pinnaduwage and Christofod. I 2 These H-yields have been atkibuted to (2+1) REW photoexcitation processes leading to dissociative attachment of doubly-excited or superexcited states (SES), or dissociative attachment of high Rydberg product states. The new feature of these experiments is the implied large dissociative attachment rates, of than the dissociative attachment of the vibrationally excited levels of the ground electronic state. While these laser excitations are not directly applicable to a hydrogen negative-ion discharge, the implication of large dissociative attachment rates to the high Rydberg states may afl'ect both the total negative-ion density and the interpretation of discharge performance. Within the discharge energetic electrons will collisionally excite the higher Rydberg states, and the relative contribution of the dissociakve attachment of these states when compared with the dissociative attachrnent to the ground state vibrational levels, is the topic of this paper. 
The excitation rates as a function of parentage quantum number,n , are plotted in Fig. 1 
i.e., the n=8 level has one-alfthe population of n=7, the n=9 level one-fourth the population, etc. One can sum the populations of a l l states above n=7,
I
tion of the n=7 state.
are only five to fifteen percent of the singlet excitations, but with comparable radiative transition probabilities. A n exception is the The solutions for the Rydberg populations, NR(~) mol. C are obtained from Eqs. 1 and plotted in Fig. 3 . Here we have increased the popLlations by ten percent to account for the triplet excitations.
The cross sections for excitation of the triplet states at 40 eV 
GENERATION OF THE NEGATIVE ION DENSITY
The negative ion density generated by each Rydberg state is electron collisional detachment, i o n -h neutralization, and asso- 
h l
In Fig. 4 are plotted the negative ion concentrations as a function of discharge electron temperature taken from the FOM At the previous Symposium in this series the author reexperiment. 3 The error bars have been reported by Hopman. 7 8 ported the calculation of the ion density at KT=1.4eV, using the numerical negative ion code and assuming dissociative attachment to the vibrational levels, a d , belonging to the ground state. In this earlier calculation only those solutions for the HZ(.,T) that fell within the experimentally observed range were retained for the calculation of the negative ion density. The result of this calculation at on the figure. These calculations have now been extended to the lower electron temperatures and fall within the range of the experimental uncertainties.
Ignoring the ground state H2 (Y)contributions but including the Rydberg contribution given by Eq. 10, the upper and lower limit calculations are shown on the lower part of the figure. Comparing, the H. &) contribution to the negative ion density is approximately fifty times larger than the Rydberg contribution. =/I s/,v is shown by the The group at the Wright Laboratories have also performed calculations for the negative ion density including only contributions from the Rydberg states and taking into account only the collisional excitation, o(1-n) , and the subsequent radiative decay, Their solutions are shown by the circles in Fig. 4, and Both expressions have the same density factors in the numerator. Both denominators are sensitive to the electron density, but the Rydberg denominator has a balance between excitation and radiative decay. Until the specific level or levels are known that express the large dissociative attachment rates, the scaling with density is obscured by the radiative decay term. In the above it has been assumed that the large rates have their onset at n=3. If the onset is at n=5, for exmple, the ratio above for the FOM data is increase8 a factor of ten to five-hundred to one. But at n=5 the collisional term dominates the 4 radiative term at electron densities a factor of four or more higher: and at these higher densities the ratio is again restored to approrrimately one hundred. The scaling of the ratio of the vibrational to Rydberg contributions with increased electron density will not be clarified precisely until the onset level for large dissociative amchment rates is known. Flg.3 Rydberg populations, mol. ~m -~ versus principal quantum number, n, for the lower limit and upper Emit approximations. Fig.4 Negative ion density versus discharge electron temperature:
closed squares, Ref. 
